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ABSTRACT

The fabrication procedure and characteristics of Ta, O5/Al/SiO, /p-Si MIS solar
cells forming a fine grating pattern of aluminum evaporated on to p-type silicon cry-

stal are discribed.

The proper temperature for oxide growing of these cells was found to be about

450°C for 20 minutes with oxygen flow.

The conversion efficiency increased about 3% after 750 A thickness of tantalium

silica film spin on anti-reflective coatmg
The best results showed that V,,

represent that the conversion efficiency is 12%.

= 0.545 V, J, = 34mA and F.F = 0. 65, which
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NOMENCLATURE

7 : Conversion efficiency
Ve, : Qpen-circuit voltage
Jse : Short-circuit current
Qs - Surface fixed charge density
H; : Light intensity
A Solar cell effective area
F.F : Fill factor

R : Reflective index
1 . Incident angle
r . Refractive angle
n, : Refractive index of AR coating metal
q : Electron charge

n :  Diode quality factor

k : Boltzmann constant

T : Absolute temperature
Rs» ;' Shunt resistance

N, . Acceptor concentration
e, . Permittivity

Ve : Reverse bias vitage

¥ . Built-in potential
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Fig. 1. Flow chart of the process of Ta,Og/Al/
8i0,/p — Si MIS solar cell fabrication.
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Fig. 62 4ol THEA ek
log [-Ve] 5402 subgkdghE: sisid A
5 @+ A Cinjection)off gt A
ok Astg el Axtel 4o A AP

o AF, A N9 )9 gz tunnel ing)
oA o% AFE A U & Qo
& vholo} 2 (bias) M qfd ol A log I-V
A ARz ehts] FAAFE o4 s
e HOoE Foi3d,
=Io EXp[ ?{\i[‘ ] ........................... (5)
1714 A 7o)

5, n2 ©o]e 44 (diode quality factor)
oltt. A4 42 1,9 n9 & 7 2x
107 A9t 1.024c}. |

A3k wlolo] 2 (bias)olA FAAFg Ry,

Solar Energy Vol. Na 2 £ 1986,11

ZEe 416 KQolgoh
1.0 ¢
-
g
¥
x
o
8
50-5 T .-{.P-N' junction cell
B : .
| N N Tazosl Al lSiOzlp—Si
/‘ MIS CELL
0 L=, '

|| LB I ]

30 430 490 550 610 670 730 790 (nm)
WAVE LENGTH
Fig. 7. Photo-spectral response of Ta,0s/Al/SiO,/
p-Si MIS cell.

Fig. T+ Ta;05/ Al/Si0O,/p-Si eje}A
Z 9} p-n w343 (spe-
ctral response) O]EF] photo-spectral Hb
22 4000~9000 A8 WL shFedado] w4
olom, 7 wizkat she 6500 A Tl A
Uoj vt ik 2l p—nAHI o FA A
vl st whsp o A FFukgo| FbEE ¢

% gl

junction cell &

llcz(xK;gF-z)..C

+7 f :1MHZ

1 .20 min
2 ;15min .
3 .10min LY

4. 5min Q)

) SR SO W N — }
-6-5-4-3-2-1 0 1 2

C — V plots of Ta,05/Al/Si0,/p-Si MIS cells
at various O, flow time,

Fig. 8.
Fig. 8] A+ junction capacitance-2 4
oA ZAse] 2 AAHY FE 1/C29
a5 HA SMg o
Schottky junction capacitance 9
A%t #A =,

A 7}

2
qkesNaA?

1/C2 — (VR+¢0)



2 JEAH
A7IM Vv o4 wakuolo] 2 meto|d N,
v UEAY EFEERoln ¢ = S48}
1/C* o Ve 4 depied =434 71
Yebube], A4 ddAdoz He iz 0.8
= 9% 4 otk 9 Aoz xg
.= 2 d(VR+¢Q) 2
gk e, A? d(1/c?) qke, A
AV,
( A (l/cz)) .................................. (7)

E ToAAH 239 serz e A sl
acceptorBE Ng = 9 7.54X10% em~3 o]
ol Sie wlAZ 15 Qemz ¥ o o] x] =
& o - EAKgE zho|ch,

Sl

V. %

1) . Ta,05/Al/Si0,/P~Sig MIS &
HGHAE AL AR A= wigdagol 129
B2 AL 0.545 V, HFAE 34mA,
F. F =0.65 o] glc}.

2) Ta,0s& A.R Coating3l 7l & 3}=
o A wle AwAg DEAFe Zrpa
Bgol 3% Ax Zs189d

3) H, 2 dA (alloy) d A e 4
;,;]_ul-o] oMAdH o 7 g okz] =] TFHE o A4

T Uit

REFERENCES

1. Noh, Kyung-Suk et al, Efficiency Improve-
ment of SiO/Ti/SiO,/Si solar cells., J. of
Gyeong Sang Nat. Univ., 22 (2), pp.
21-26, 1983.

2. Noh. Kyung-Suk et al, Fabrication and
Characteristics of MIS solar cell., J. of
Geyong Sang Nat. Univ., 22 (1)., pp. 23-
28, 1983,

‘3. Moon-Seok Choe et al, ITO/n-Si SIS Solar
cell Fabricated by the C.V.D. Method
using Ultrasonic Strirrer., New Physics,
Vol. 23 (1)., pp. 56-62, 1983.

4, BW. Rah et al, Ti/p-Si MIS solar cells., J.
of Natural Sciences., Vol. 1, pp. 5-11, 1982,

75

10.

11,

12,

13.

14.

15.

16.

Tas /Al /SiOs /p-Si MISH A 2| £4

. Y K. Sohn., SIS-Type Solar Cell Fabricated

by Vacuum Evaporation and Spray Pyrolysis
Method and Investigation of It’s Characteri-
stics., Theses Coll, of Andong Nat. Univ.,
Vol. 4, pp. 515-527, 1982.

. Jong Duk Lee, et al., Fabrication of Diffused

N /P Solar Cell., J of KIET REPORT.,
pp. 1-103., 1979,

. Jong-Duk Lee et al., High Efficiency Solar

Cell, J. of KIET REPORT. pp. 1.103,
1980,

. R.E. Thomas, et al., High Efficiency MIS/

Inversion Layer Silicon Solar Cells., IEEE
CH 1508-1/80/00000-1350800.75 c., pp.
1350-1353, 1980.

. 3. Shewchun, et al., MIS and SIS Solar

Cells., IEEE Trans. on Electron Devices,
Vol. Ed-27, No. 4, pp. 705-716, 1980.
M.A. Green, et al., High Efficiency (18%,
Active Area, AM1) Silicon min MIS Solar
Cells., IEEE Trans. on Electron Devices,

 CH1508-1 80/0000-0684S00.75., pp. 684-

687, 1980.

M.A. Green, et al., MIS Solar Cell-General
Theory and new Experimental Results for
Silicon., Appl. Physics Lett., Vol. 29, No.,
9,(1),pp.610-612, 1976.

R.B. Godfrey, et al.,, High-Temperature
Life Testing of Al/SlO /p-Si contacts for
MIS Solar Cells., Appl Physics Letters,
Vol. 34 No. 12, (15) June, pp. 860-861,
1979.

E.J. Charlson, et al., An Al p-silicon MOS
photovoltaic Cell., Journal of appl. Physics, |
Vol. 46, No. 9, September pp. 3982-3987,
1975.

W.A. Anderson, et al., An 8% Efficient
Layered Schottky-Barrier Solar Cells., J
of Appl. Physics, Vol. 45, No. 9, September,
pp. 3193-3195, 1974,

J. Shewchun, et al., The Operatlon of the
SIS Solar cell: Theory, J. Appl. Physics,
Vol. 49, No. 2, February, pp. 855-864,
1978.

J. Shewchun, R. Singh, and M.A. Green,
Theory of Metal-Insulator-Semiconductor
Solar Cells., J. of Appl. Vol. 48, No. 2,
February, 1977.

eokolltix) A 6@ 235 1986.11



